Novel FGF receptor (Z-FGFR4) is dynamically expressed in mesoderm and neurectoderm during early zebrafish embryogenesis.
We have identified a novel FGF receptor, Z-FGFR4, in zebrafish embryos. Z-FGFR4 is closely related to both chicken FREK (Marcelle et al. [1994] Development 120:683-694) and the Pleurodeles cDNA clone Pw-FGFR4 (also named PFR4). The Z-FGFR4 cDNA clones contain consensus sequences for two groups of two Ig-like domains, separated by eight acidic residues referred to as the "acid box." Z-FGFR4, therefore, is the first FGFR molecule yet described in vertebrates that contains four Ig domains in its amino-terminal region. Whole-mount in situ hybridization of staged zebrafish embryos, using probes prepared from a variety of domains of the Z-FGFR4 cDNA, reveal complex temporal and spatial expression patterns. Expression of Z-FGFR4 mRNA is first detected in embryos prior to gastrulation and then appears in prechordal plate mesendoderm. At this time, Z-FGFR mRNA is expressed in the epiblast in two distinct stripes which ultimately contribute to the brain. Eventually Z-FGFR4 transcripts are observed in forebrain, anterior hindbrain (rhombomeres 1, 3), and caudal hindbrain (rhombomere 7), as well as in the dorsal-most portion of the rostral spinal cord. Expression in axial mesendoderm appears transiently in notochord and segmental plate mesoderm. Eventually, Z-FGFR4 mRNA becomes restricted to the posterior somites and is absent in differentiated notochord. These detailed expression studies provide the basis for understanding FGFR function through an analysis, currently in progress, of the developmental consequences of Z-FGFR4 misexpression.